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Dielectric compsn. comprises 70-5 vol.% dielectric ceramic 
material of 

BaO/Sm203/Ti02 and 30-95 vol.% organic polymer materi 
material . 

The dielectric ceramic material pref. comprises 5-23 mol.% 
BaO, 2.5-37.5 mol.% 

Sm203 and 57-82.5 mol.% Ti02. The polymer material is 
pref . 

tetraf luoroethylene- or polyolef in-homopolymer or copolymer 
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of 

tetraf luoroethylene and ethylene, propylene, 
hexaf luoropropylene, vinyl 

fluoride, vinylidene fluoride or trif luoroethylene. The 
dielectric prod, is 

prepd. by blending the dielectric material and binder 
uniformly, pressure 

moulding the mixt. under the moulding conditions of binder 
resin and calcining 

the moulded prod. USE/ ADVANTAGE - The dielectric compsn. 
has high specific 

inductive capacity and cutting and drilling workability. 
It is used as 

integrated circuit boards for microwave frequency range. 
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Japanese Published Unexamined Patent Application (A) No. 63-086309, 
published April 16, 1988; Application Filing No. 61-231656, filed 
September 30, 1986; Inventor(s): Hiroshi Oouchi; Assignee: Matsushita 
Electric Corporation; Japanese Title: Dielectric Materials 



DIELECTRIC MATERIALS 

CLAIM(S) 

1. A dielectric material composed of BaO-Sm 2 0 3 -Ti02 group 
dielectric ceramic material 70-5 volume % and organic high polymer 
material 30-95 volume %. 

2. A dielectric material, as cited in Claim 1, wherein the composition 
ratio of BaO-Sm 2 0 3 -Ti02 is 5 - 23 mol % of Ba0 5 , 2.5 - 3,75% of Sm 2 0 3 , 
and 57 - 82.5% of TiC>2 ; and the organic high polymer material is a 
monomer or copolymer of ethylene tetrafluoride. 

DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application) 

The present invention pertains to a dielectric material, particularly to 
a dielectric material that can be used for a composite dielectric member for 
microwave made of BaO-Sm 2 03-Ti02 group dielectric ceramic powder and 



of organic high polymer material and that can be used for a very small 
capacity capacitor. 
(Prior Art) 

As communication in microwave frequency band develops, 
integration of a microwave circuit is rapidly progressing. 

In the prior art, for an integrated circuit board for microwave (MIC 
board), one made of ethylene tetrafluoride or polysytrene resin and plated 
with copper on both surfaces was used for a dielectric material. Circuits 
were printed on this copper sheet, and unnecessary portions were etched 
away to form the circuits. At this time, the permittivity of the board is used 
for the circuit element such as a capacitor. 
(Problems of the Prior Art to Be Addressed) 

Since the permittivity of the organic high polymer material, such as 
ethylene tetrafluoride or polystyrene, is as small as 3 - 2, its conducting 
pattern gets large when a resonator circuit is formed, which is a hindrance to 
miniaturization. Accordingly, development of a MIC board having a higher 
permittivity has been demanded. 

In recent years, due to advanced development of dielectric ceramic 
material for microwave, an excellent material having high permittivity, high 
Q, and temperature-stable resonance frequency can be produced. However, 
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when a dielectric magnetic board is put to a process of cutting or hole- 
punching, the board tends to be cracked or broken since a ceramic material 
is hard and brittle. 

The objective of the present invention is to present a composite 
dielectric material having a high relative permittivity and excellent 
workability, such as cutting or hole-punching, by using excellent dielectric 
characteristics of dielectric ceramic material for microwave and flexibility 
of organic high polymer material. 

In addition, the present invention aims to present a composite 
dielectric material, which has a high Q [sic] in microwave frequency band, a 
temperature-stable relative permittivity, which is higher than a general high 
polymer material. 

Moreover, the present invention aims to present a composite 
dielectric material, which is more flexible and more excellent in workability 
than a microwave dielectric ceramic material for microwave. 
(Means to Solve the Problems) 

An inorganic and organic composite dielectric material composed of 
BaO-Sm 2 03-Ti0 2 dielectric ceramic material 70-5 volume % and of 
organic high polymer material 30-95 volume % is made. 
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(Operation) 

The mixing ratio of the dielectric ceramic material and of organic 
high polymer material is selected from the range of 70 : 30 - 5 : 95 in 
volume. The reason for limiting to this range is that when the dielectric 
ceramic material is 70 volume % or higher or the organic high polymer 
material is 30 volume % or lower, flexibility of the admixture is lost 
undercutting the workability, so the composite dielectric material with 
uniform quality cannot be produced. When the dielectric ceramic material 
is 5 volume % or less or the organic high polymer material is 95 volume % 
or higher, the relative permittivity is not increased, so the composite effect 
cannot be produced. 
(Embodiment) 

As disclosed in Japanese Examined Published Application 59-37526, 
in the composition ratio of BaO-Sm 2 03-Ti0 2 of the composite dielectric 
material, Ba0 5 is 23 mol %, Sm 2 0 3 is 2.5 - 37.5 mol %, and Ti0 2 is 57 - 
82.5 mol %. The Q in 3GHz is 3370 - 330, the relative permittivity [sic] is 
84 - 32, and the temperature characteristic of relative permittivity is -433 - 
+485 ppm/C°. As to the organic high polymer material, ethylene tetra 
fluoride having a low dielectric loss, single polymer of polyethylene or 
polyolefin, or copolymer of ethylene tetrafluoride and other compound (e.g., 
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ethylene, propylene, propylene hexafluoride, vinylfluoride, vinylidene 
fluoride, ethylene trifluoride) can be used. Of these organic high polymer 
materials, a monopolymer of ethylene tetrafluoride is particularly preferable 
in terms of dielectric characteristic. 

To manufacture the composite dielectric material of the present 
invention, the dielectric ceramic material powder and the organic high 
polymer material powder are evenly mixed and formed by forming 
parameters for the organic high polymer material. For example, with the 
ethylene polytetrafluoride, the mixed powder is formed under pressure of 
nearly 700-100 kg/cm 2 and sintered at nearly 420-330°C. The embodiment 
example of the present invention is explained in detail below. 
(Embodiment Example 1) 

The dielectric ceramic powder (32 mesh pass) composed of 
BaO 17 mol %, Sm 2 0 5 , 14 mol %, and of Ti0 2 69 mol % and the ethylene 
polytetrafluoride resin powder were mixed evenly at the 
ratio shown in Table 1 . After this admixture was formed under 
pressure of 400 kg/cm 2 , it was sintered at 380°C for 3 hours to 
manufacture a columnar composite dielectric body with diameter 
5.6 cm and height 8 cm. The relative permittivity and Q value of 
the produced composite dielectric body in 8.5 G Hz were 
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measured by a dielectric body resonator method using a 
perturbation method. Also, the temperature characteristic of the 
relative permittivity in 1 M hz was measured. The result of 
measuring is shown in Table 1 . [Attached to the end of 
translation.] The sample numbers 1 and 7 indicate the comparative 
examples which are not the embodiment examples of the present invention, 
and the samples other than them are embodiment examples of the present 
invention. As is evident from the Table 1, the composite dielectric material 
indicated a high relative permittivity and high Q value in microwave 
frequency band. The temperature characteristic of the relative permittivity 
was in the neighborhood of 0 ppm/°C and stable against temperature 
changes. The composite dielectric body of the present invention was 
flexible, therefore, was easy to cut and punch holes. For example, when it is 
used for an MIC board, the front and back surfaces can be conducted very 
easily, which is advantageous. By using the aforementioned characteristics, 
the composite dielectric body of the present invention can be used as a 
capacitor material with a very small capacity. 



6 



» 

(Embodiment Example 2) 

The dielectric ceramics power (32 mesh pass) composed of BaO 14.7 
mol %, Sm 2 0 3 17.6 mol %, Ti0 2 67.7 mol % and of ethylene 
polytetrafluoride resin powder was mixed evenly at the mixing ratio shown 
in Table 2. This was processed in the same manner as in Embodiment 
Example 1 to manufacture a columnar composite dielectric body. The 
produced composite dielectric body was measured for its dielectric 
characteristics by the same method as in Embodiment Example 1. The result 
of measuring is shown in Table 2. [Attached to the end of translation.] 



Table 1 



Sample No. 


Ceramic powder 
(volume %) 


Ethylene 
polytetrafluoride 
resin (volume %) 


Relative 
permittivity 


Q 


Temperature 
characteristic of 
relative 
permittivity 
(ppm/°C) 


I* 


1 


99 


2.5 


1000 


0 +/- 20 


2 


5 


95 


3.5 


1080 


0 +/- 20 


3 


10 


90 


4.8 


1150 


0 +/- 20 


4 


30 


70 


11.0 


1290 


0 +/- 20 


5 


50 


50 


16.7 


1170 


0 +/- 20 


6 


70 


30 


21.2 


1070 


0 +/- 20 


7* 


80 


20 


N. D. 


N. D. 


N.D. 



• indicates the comparative examples. N. D. indicates that measurement 
was not possible because the samples with uniform quality could not 
be obtained. 
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Table 2 



Sample No. 


Ceramic powder 
(volume %) 


Ethylene 
polytetrafluoride 
resin (volume %) 


Relative 
permittivity 


Q 


Temperature 
characteristic of 
relative 
permittivity 
(ppmrC) 


1* 


1 


99 


2.3 


1000 


20 +/- 20 


2 


5 


95 


3.4 


1050 


20 +/- 20 


3 


10 


90 


4.6 


1130 


20 +/- 20 


4 


30 


70 


10.8 


1250 


20 +/- 20 


5 


60 


50 


16.6 


1150 


20 +/- 20 


6 


70 


30 


21.0 


1060 


20 +/- 20 


7* 


80 


20 


N. D. 


N. D. 


N. D. 



• indicates the comparative examples. N. D. indicates that measurement 
was not possible because the samples with uniform quality could not 
be obtained. 
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